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Outline

+ Brief theoretical motivation
+ Inclusive measurements: Jets and pions
+ Correlation measurements: Di-Jets

+ Status and Prospects
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Theoretical Motivation

Polarized DIS tells us that the

spin contribution from quark

spin 1s only ~30%.

Without RHIC data With RHIC data
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D. de Florian et al., Phys. Rev. D71, 094018 (2005). D. de Florian et al., Phys. Rev. Lett. 101 (2008) 072001

i\g\‘m Matthew Walker, MIT June 7, 2010 RHIC/AGS Users’ Meeting 3



Theoretical Motivation

+ Extracting gluon polarization
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short-range

Extract Ag(x,Q?) using a global fit  26@) = [ Asw.@a
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Inclusive Measurements

+ Inclusive measurements have:

+ High statistics

+ Simple triggers

+ Simple reconstruction
N Multiple subprocesses contribute

+ Wide range of X, In each reconstructed bin
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Inclusive Jets

detector

+ STAR i1s well suited for Jet measurements with

large acceptance (27T 1n azimuth) o
+ TPC provides charged tracking (Inl < 1.3) £
+ B/EEMC provide electromagnetic energy _

reconstruction (-1 <1 < 2) £

+ Jets reconstructed using a midpoint cone
algorithm
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Inclusive Jets

+ Shape comparison between Run 6
Data and simulation shows good

agreement

+ Motivates use of correction based

on PYTHIA MC
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Inclusive jets
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Neutral Pions

+ STAR is able to measure neutral pions over a wide

:LOW X glllOl’l

+ GRSV-Max ruled out by Run 6 result
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Charged Pions

B _ | B + ]
0101 2006 STAR preliminary | 0108 o . h trigger on
:_—‘\ i . T — T T -1 — Dnlonlgl—]ho y jet
- —
0.05 - S J - 0.05 - o
Ap N % -
£ <~ L .
= - — — = —-—___m _ e L
o.oo:% ----- % ------- l ............. B 0.00 P+ %* ----------------- -
DSSV
—0.05 1 DSS frag. Bl A GRSV
- m jet . e GSC
pr=pr=(p1 + Pr )/R | : -
_ RO _ [ — — - GRSV-max|
—p1p—— e g
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0 measure these
7 7 D. deFlorian, Phys. Rev. D 79 (2009) 114014.

+ Comparison of ALL(TT") to ALL(7T") can give the sign of
Ag(x,Q%)

+ Calculating ALL as a function of z alleviates problems of
trigger bias
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Correlation Measurements

+ Reconstructing multiple physics objects (di-jets, photon/jet)
provides information about initial parton kinematics

*+ Adds information about the shape of Ag(X, QQ)

+ STAR well suited for correlation
measurements with 1ts large
acceptance
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Run 5 di-jet
data shows
good
agreement with
simulations

Asymmetric pr
cut applied to
the jets for
comparison
with more

stable NLO

calculations
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Di-dets Run 6

Run 6 data and simulation
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Prospects-Inclusive Jets

600 pb-1 delivered at 50% pol, projected stat uncert

+ First look at 500 GeV 0.005

: 0.004
data in Run 9 o
0.002
+ Future 5600 GeV runs  _ o001 P T
e e e =1, 0.000 rL+—+-+ * { . L N
will 51gn1ﬁcantly < 0,001 | ]
surpass statistical 0,002
precision of current 0,004
° -0-005 I T T T T T T T
constraints 0.00 002 004 006 008 010 012 014 046 0.8
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Prospects: Di-dets 200 GeV

200 GeV Projections for 50 pb-! at 60% polarization
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Prospects:

+ Duyets at 500 GeV can

access the gluon
polarization at lower x

+ Expectations are for
smaller asymmetries

+ Larger luminosities
should 1mprove
statistical uncertainties

i\i Fhatthe - Valker=NILT

Di-dets 500 GeV
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Prospects-Prompt Photons

Material removed before Run 9 signiﬁcantly reduces conversion

backgrounds
Forward photons measure lowest x

Correlation with mid-rapidity jet provides cleanest identification of
initial parton kinematics
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Summary

+ 2006 results improved precision at mid-rapidity and new
techniques used to limit systematics

+ TFirst global analysis including RHIC Spin data suggest small
gluon polarization (0.05 < x < 0.2)

+ Correlations measurements provide constraints on parton
kinematics

+ Run 9 provides the largest 200 GeV data sample to date and
first look at lower x with first 500 GeV data
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Backup
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Dyjet Run
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